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DETAILED ACTION 
Amendment Entry & Claim Status 

The amendment filed on August 04, 2005 has been acknowledged and entered. 

Withdrawn Rejection(s) 
Rejection under 1 12, 1 st paragraph is withdrawn herein. 

New Grounds of Rejection 
Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 9-11, 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kritz et al. (US 6,1 10,660) in view of Rapoport (US 5,978,694) and further in view of 
Simpson (US 3,858,111). 

Kritz teaches a method of detecting an analyte comprising the steps of providing 
a sample comprising a marker, a binder (recognition element), said marker having 
material comprising an externally, inductively detectable relative magnetic permeability 
constant of at least about 600, said recognition element binds to or competes for 
binding with the analyte, said marker and said recognition element induce in a 
transducer comprising a coil a first inductance value when said analyte is absent from 
said sample and a second inductance value when said analyte is present in said 
sample. The recognition element (binder) is immobilized to a matrix (substrate) - see 
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col. 6, lines 36-37. The sample containing the analyte and marker are added to the 
carrier. A competition or a sandwich reaction formed. The reaction was placed in a 
measuring coil and inductance changes noted. The inductance change in turn affected 
either the resonance frequency for an LC-circuit in which the coil was a part, or the 
balancing expressed as a voltage response, in a Maxwell Bridge in the coil was a part. 
The relationship between the change of resonance frequency in Hz, or the voltage 
difference in mV, is a linear relationship against the number of particles in the 
measuring solution, expressed as iron concentration. The molecular layer (recognition 
element) comprises an antibody/antigen and the second molecules are antigens or 
antibodies, (see col. 3, line 10-col. 4, lines 47; col. 5, line 10-col. 6, line 42; col. 9, lines 
1-4). 

However, Kritz does not teach measuring the difference in resonant frequency 
when the substrate is exposed to a magnetic field and when the substrate is not 
exposed to the magnetic field; a solenoid coil. 

Rapoport teaches a method for detecting in a sample a substance that responds 
to an applied magnetic field, such as paramagnetic substance. The sample is placed in 
an applied magnetic field, and the effect of the sample on a performance characteristic 
of a first electrical conductor is measured by the first measuring means and the value is 
displayed and/or optionally inputted to a data storage and analysis means. Subsequent 
measurements of this same performance characteristic of the first electrical conductor 
are made over time, either continuously or at pre-determined intervals. The 
performance characteristics are inductance, capacitance, etc. (See col, 3, lines 35-37). 
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It is also desirable to compare the effect of the sample on the conductor in the presence 
of the applied magnetic field with the effect of the sample on the conductor in the 
absence of the applied magnetic field, (see col. 3, lines 20-26). Rapoport teaches a 
solenoid coil (figure 1 ). 

It would have been obvious to one of ordinary skills in the art to measure the 
performance characteristic such as inductance of the sample in the presence and 
absence of the applied magnetic field as taught in Rapoport in the method of Kritz 
because that way the two measurements can be compared, taking into consideration 
the calibrations necessary to account for the differences, if any, in the performance 
characteristic of the first and second conductors. The corrected difference between the 
two measurements is then a function solely of the presence of a substance in the 
sample, which responds to the applied magnetic field. 

However, Kritz and Rapoport fail to teach determining the different in resonance 
frequency of a tuned circuit which is connected to a phase locked loop comprising a 
driver which generates a driving signals for driving the tuned circuit, and a phase 
comparator for determining the phase difference between the driving signal and an 
output signal obtained from the tuned circuit, the difference in resonance frequency 
being determined by monitoring the performance of the phase locked loop. 

Simpson teaches an apparatus for the measurement of absolute and relative 
concentration of chemical substances in processes wherein the nuclei of the 
substances being measured have defined magnetic moments. The apparatus in fig. 1 
comprises a tuned circuit (13) comprising a driver (16) for driving signals for driving the 
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tuned circuit. The tuned circuit is connected to phase locked loop (which include the 
phase sensitive detector, the lock in detector, the RF oscillator) comprising a lock-in 
detector or phase comparator (26). The lock-in detector represents the difference in 
phase between the reference signal from oscillator 10 and signal from the tuned circuit 
13. (see col. 4, line 24-col. 5, line 27). Simpson also teaches that the apparatus is used 
for concentration measurements of nuclei having magnetic moments in different types 
of processes, (see col. 9 f lines 40-44). 

It would have been obvious to one of ordinary skills in the art to use the 
apparatus of Simpson to measure the resonance frequency difference according to the 
method of Kritz and Rapoport because Simpson teaches that his apparatus is useful in 
measuring the concentrations of nuclei having magnetic moments in different types of 
processes and Kritz combined Rapoport teach a method of determining the 
concentration of chemical process of magnetic particles having magnetic moments. 
Tuned circuit is used to measure the resonance frequency or the signal induced by the 
magnetic field applied to the sample. Phase lock loop generates an error signal and 
compares the references signal with the signal produced by the tuned circuit thereby 
provides a final output signal indicative of the frequency difference. 

Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kritz et 
al. (US 6,1 10,660) in view of Rapoport (US 5,978,694) further in view of Simpson as 
applied to claim 9 above further in view of Houghton et al. (US 5,679,342). 

Kritz and Rapoport and Simpson have been discussed above. 
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However, Kritz and Rapoport and Simpson fail to teach a plastic strip as the 
substrate. 

Houghton et al. teaches an assay wherein the receptor layer is immobilized on a 
matrix/solid support such as plastic strips, microliter plates, or any surface onto which 
antigen may be immobilized.(See col. 19, lines 45-51). 

It would have been obvious to one of ordinary skills in the art that using 
matrix/solid support such as plastic strips is well known in the art. Thus, one of ordinary 
skills in the art would find it obvious to use plastic strips as taught by Houghton in the 
modified method of Kritz and Rapoport and Simpson since Kritz suggested that the 
receptors are immobilized to a matrix and it is well known in the art that matrix for 
immobilizing receptor can be plastic strips for these plastic strips are polymers with 
compatible functional groups that immobilize the receptors securely on the strips and do 
not interfere with the molecular interaction of the receptor and the target analyte. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Pensee T. Do whose telephone number is 571-272- 
0819. The examiner can normally be reached on Monday-Friday, 7:00-3:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Long Le can be reached on 571-272-0823. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Pensee T. Do 
Patent Examiner 
January 6, 2006 
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